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Muon tomography leverages cosmic muons’ exceptional penetration capabilities to reconstruct
detailed tomographic images via multiple Coulomb scattering interactions, making it invaluable
for detecting High-Z materials critical to homeland security. This study introduces the Slope
Intercept (SI) algorithm, a novel approach for rapid and precise tomographic image reconstruction.
Implemented using Geant4 simulations in a standard-sized container tomography station, SI
demonstrates superior performance in speed and simplicity compared to traditional methods. While
the imaging results of SI and the Point of Closest Approach (POCA) algorithm are nearly identical,
the SI algorithm is simpler to implement, requires shorter CPU time, and exhibits a smaller margin
of error. Its computational efficiency and simplicity make it a robust alternative to the POCA
algorithm. These findings highlight SI's suitability for applications demanding robust imaging and
efficient data processing, which are crucial for advancing security measures and scientific research.

MioonHast ToMorpacgust UCIOJ/b3yeT UCKIIOUNTE/IbHbe IPOHUKAIOIHE CIOCOGHOCTH KOCMUYECKUX
MIOOHOB [1/11 BOCCTAHOBJIEHHS leTa/llbHEIX TOMOrpa(puueckuX M300pakeHHH ¢ MOMOLLbIO MHOTOKpPAT-
HOTO KYJIOHOBCKOTO PACCesIHHUS, UTO fesaeT ee OeCLeHHOH [ oOHapyKeHUsI MaTepHaJsoB ¢ GOJbIIN-
MH Z, KDUTHYeCKH Ba’kKHbIX [/ HallMOHAJbHOH 6e30macHOCTH. B 3ToM HccleoBaHHM NpencTaBleH
anroput™ Slope Intercept (SI) — HOBBIH MOAXOA K OLICTPOH U TOYHOH PEKOHCTPYKLHH TOMOrpadu-
4ecKHX M300pakeHUH. Peasn3oBaHHBIA ¢ Hcnonb3oBaHUeM cuMyasuud Geant4 B ToMorpaduueckoi
CTAHLMH CTaHAAPTHOrO pa3Mepa Sl HeMOHCTpHpYeT JIYUIIYI0 MPOU3BOIHUTENBHOCTb MO CKOPOCTH U
NPOCTOTE MO CPABHEHHIO C TPAJHLHOHHBIMU MeTolaMH. B To BpeMmsi Kak pesysbTaThl BU3yaJsH3allHH
SI u anroputMa Touku HauboJbluero conumxenus (POCA) mpakTuuecKd HIEHTHYHEBI, anaroputm Sl
npolle B peanu3alt, TpeGyeT MeHblIero NPoLecCOPHOro BpeMeHH U MMeeT MeHbLIYI0 MOrPerHOCTb.
BoruncsntesibHas 3(@MEeKTUBHOCTb M NPOCTOTA [eJAl0T €ro HaleXHOH aslbTePHATHBOH alrOpPUTMY
POCA. OTu pesysbTaThl MOAYEPKUBAIOT MPUTOAHOCTb SI [/ MpUJIOKEHHH, TPEOYIOIINX HaNeXKHOMU
BU3yasM3alKd U 3G(PeKTHBHOH 00pabOTKHM JaHHBIX, KOTOPble HMEIOT pellaollee 3HaueHHe 1Jif Co-
BepIIEHCTBOBAaHHs Mep 6€30MaCHOCTH M Hay4HbIX HCCJel0BaHUH.
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